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ABSTRACT 
Eighty children of age from three to six years old were recruited to study their 
visual perspective taking ability in front/back coordination. The children were 
asked to select the photograph showing their own view of the display for half of 
the occasions, and for the rest the view of an observer seated at the opposite. 
The results revealed that age factor and unfeatured display favoured the 
children's response at self-view. Only the feature effect was applicable to the 
girls at opposite-view. Neither the effect of age nor feature was found for boys 
at opposite view. 
The effects of feature and position were explained in terms ofFlavelVs 
rules of perspective taking ability and an information processing model. 
Egocentric response was similarly investigated. Future research questions were 
discussed and finally clinical applications of established the feature and position 
effects, were addressed. 
Front-back is a relative spatial concept. A coin can be said to be located behind 
or in front of an another object, say, a glass. The location of the coin is bi-
referential because the glass (referent object) is homogeneous-sided1. The 
relationship becomes distinctive when the referent object carries an inherent front-
back feature e.g. a cat. The location of the coin is mono-referential, because it 
can either only be in front of or behind the cat. The spatial perspective also 
depends on the observer's position. If a coin is placed behind a glass according 
to observer A, that spatial relationship will be reversed for observer B who sits 
opposite to A. 
In their cross-linguistics study using English, Turkish, Italian and Serbo-
Croatian, Johnston and Slobin (1979) found that all the children had acquired the 
featured front-back relationship between two to four years of age; and the 
unfeatured counterparts appeared later. Johnston (1984) further demonstrated that 
in telling puppets to look for missing objects, English-speaking children could 
express featured front/back around three and a half year-old, and the unfeatured 
locatives at about 4;2. Earlier development of spatial location has been noticed 
recently. Children have mastered the comprehension of featured front-back 
relationship at about 2;6 in a sentence-picture matching task, and the ability to 
distinguish the unfeatured counterparts begins to develop at the same age (Weist, 
1991). 
Many other studies have been done to investigate children's spatial 
perspective taking ability. Coie, Costanzo and Farnill (1973) asked children to 
select for different observer positions, the photograph which showed a given view 
of three houses and the number of pennies in between the houses. The houses 
and pennies provide a complex display, and the child had to coordinate front-back 
1
 A homogeneous-sided object looks all the same from different point of 
views. 
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(near-far) and left-right relationships together at different observers' positions. 
Jacobsen and Waters (1985) simplified the experiment by asking the subjects to 
select pictures showing the view of a cylindrical tower at different positions. In 
this way only the spatial relationships were involved and the cognitive load 
yielded by the display was reduced. 
These perspective tasks tapped on visual-spatial information processing 
instead of the linguistic element. Complex cognitive processes are required when 
the display carries many features. In addition, the child has to work out the 
spatial relationship which depends on the display, and the relationship with 
respect to different observer. Successful subjects are usually over age six. There 
have been few studies looking at a younger child's perspective taking ability, 
especially on the coordination of front-back relationship. Younger children may 
be able to do the perspective tasks which are simpler and show their early 
comprehension of front-back relationship. 
In Piaget's Three-Mountains Task, he reported that children between 4;0-
5;6 could not distinguish their own view from the observer's at other positions 
(Cox, 1991). This is an example of what he called egocentrism. However, using 
a different method, Flavell and Flavell et al (1981) found a contrary results for 
similarly aged children. The children in the Havells' study had to decide whether 
a wire (or a cylinder) looked different or the same to observers elsewhere 
compared with their own view. They were asked to explain their decisions. 
They did realize that observers at different position have different view on the 
same display. 
Hughes (1978) also argued that a child's failure on perspective task may 
not be due to the child's lack of the concept, but to the manner of task presen-
tation. He compaied children's responses in different forms of tasks. It was 
found that even three-year-olds could select pictures showing another observer's 
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view of the doll's face when questions about critical attributes of the array and 
the pictures were asked before their trying the task. Without the questions the 
children's selections were less appropriate. 
This study connects the literature on language acquisition of front/back and 
development of visual perspective ability. It is a partial replication of Cox's 
(1978) experiment, which involved left-right coordination. The subjects were at 
least six year olds and four featureless objects were used for every display. This 
may have been too difficult for younger children. If so, they may have more 
success with simpler arrays, e.g. with two objects. 
The present study compares the influence of the type of display and 
observer position on young children's conception of front and back. Children at 
the age between three and six are involved to study the age effect The subjects 
have to identify the view (self or observer at the opposite position) of two toys 
placed on a board, by selecting the appropriate photograph. Some of the toys 
carry distinctive front/back feature, the rest do not. 
The hypotheses here are based on the acquisition of front-back relationship 
and the development of spatial perspective taking skills: 
L Children will firstly use a featured object (front/back) to facilitate their 
spatial perspective ability at their own view (0°). 
This follows the previous findings that featured front/back concepts are learned 
before the unfeatured ones. Again, the child also starts to represent the visual 
experience symbolically to him-/herself at his/her own position, accepting Level 
I of Flavell's theory of spatial perspective development (Flavell & Everett et al, 
1981; Flavell & Flavell et al, 1981). 
2. Without such a distinctive feature, the perspective taking tasks in front-
back relationship become more difficult for the child 
(see Jacobsen & Waters, 1985). 
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3. A child recognizes that observers at different positions e.g. opposite (180°) 
have different views of the internal spatial relationship (here front/back) 
of the unfeatured array. Yet he/she may or may not figure out the nature 
of the corresponding perspective. 
This follows Level II and III of Flavell's rules respectively. The rules say that 
observers in different position have different views (Level II), and the child will 
be able to represent the actual display of the array viewed by different people 
later (Newcombe, 1989; Cox, 1991). 
4. Objects with inherent front-back features will dominate over the child's 
ability to take in the view of another observer at a different position. 
Here the distinctive front/back feature will increase the cognitive load in working 
out the perspective of internal spatial relationship at a different position. 
Overall, the trend in development, from earliest to lastly mastered, in 
development will be: 
5. front/back (featured, 0°) < frontlback (unfeatured, 0°) < front/back 
(unfeatured, 180°) < front/back (featured, 180°). 
METHOD 
Design and Subjects 
The experiment was a mixed design which consisted of between-subjects and 
within-subjects factors. Age was studied as a between-subjects factor. Other 
independent variables, feature and position, were within-subjects factors. Each 
of these factors has two levels: featured and unfeatured display, self and observer 
(opposite) position. The child's response to the each perspective task was scored 
from zero to four, and provided the dependent variable. 
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Eighty Cantonese speaking children ranging in age from 3.25 to 6*85 were 
recruited They were divided into four age groups with each having 20 subjects. 
Children between the age of three to five came from two preschools and the six-
year-olds were studying in primary one. All the children were tested, whoever 
volunteered. They were provided to the experimenter, irrespective of sex. A total 
of 34 boys and 46 girls were involved. Table one shows the distribution of 
subjects by age and sex. 
Table 1 Distribution of Subjects by Age and Sex. 
Age Group N Male Female Mean Age ±SX>. Range 
3 
4 
5 
6 
al 
20 
20 
20 
20 
80 
8 
6 
9 
11 
34 
12 
14 
11 
9 
46 
3.48 
4.50 
5.46 
6.48 
4.98 
0.14 
0.09 
0.14 
0.19 
143 
3.25 - 3.67 
4.33 - 4.67 
5.25 - 5.67 
6.25 - 6.85 
3.25 - 6.85 Tot  
Materials 
The objects for featured front-back condition in the trial were a motor cycle (3 
x 1.5 x 6 cm) and a blue square ( 3 x 3 cm). Those for the experiment were a 
doll (4 x 1,5 x 0.5 cm) and a red disc (3.5 cm diameter), a tortoise (4x5x8 cm) 
and a blue disc. The unfeatured array for the trial consisted of a blue brick (1 x 
1.5 x L5 cm) and a yellow disc. The experimental objects were a bowl of 1.5 
cm high with base diameter of 4 cm and a red disc, a yellow brick (1 x 3 x 1.5 
cm) and a blue disc. All the discs were of identical size. 
Each pair of objects were placed on a 35 x 35 cm cardboard. There was 
a set of four photographs (12.5 x 8.5 cm) showing the possible spatial relationship 
of each displayed array. In each set the photographs were arranged in two rows 
with two in each one. The child had to choose one of the photographs for each 
question. 
Procedure 
Each child was tested individually in a quiet, medium-sized room in the child's 
school building. The experimenter asked the child for some personal information 
details and briefly introduced the task. 
The first four trials were to make the child familiar with the task. The 
experimenter placed a square behind a toy motor cycle (featured referent object) 
on the board1. The child and the experimenter sat in the same position, both 
facing the front of the vehicle. The experimenter showed the child four 
photographs and asked, ^ 1 H ^ & A 1 * i% , A % $ ifc *% 
Which photo shows how the toys look to you how?3 The child made one choice 
from four offered (see attached album): i) square behind motor-cycle, ii) square 
in front of motor-cycle, hi) similar to i) but with the back of the vehicle facing 
the child, iv) similar to ii) but with the back of the vehicle facing the child-
Feedback would be given for the choice of selection- The experimenter then sat 
at the opposite side of the child and asked, ; fy &) %, j£ ^ */£,/£ , ^  £ £<] 
*#3 $£> k %i%, $L fJ? 48 ifc"!?- NowFmSitting liere' ^ichohoxo shows 
how the toys look to me?' The child had to choose the appropriate photograph. 
If the child responded incorrectly, he/she would be asked to walk around to the 
experimenter's side and compare the selection with the correct photograph. The 
experimenter would explain the difference to him/her. 
Next, the experimenter put a yellow disc behind a square brick, with the 
latter facing the child The same procedures were repeated The photographs 
were presented as follows: i) yellow circle behind brick, ii) yellow circle in front 
of brick, iii) yellow circle located left to brick at 0°, iv) yellow square behind 
brick. The child would receive feedback as in the trials of the featured condition. 
1
 The array was arranged in such a way that no object occluded another. 
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The experiment proper took place after this brief training session. Sixteen 
questions, with four pertaining to each of the following categories, were asked: 
a) featured front-back at 0° (self-view), b) unfeatured front-back at 180° 
(observer's view), c) featured front-back at 180°, d) unfeatured front-back at 180° 
(see appendix I). The order of questions was randomized to offset the learning 
effect differentially affecting the results for particular categories. The sets of 
photographs were also reshuffled every time after a child had finished the 
experiment. Every subject was told not to tell other people what they had done 
in the task. 
At 0° position the experimenter sat beside the child. The subject was 
shown an aixay and asked, "f# $ j f\ •fiq 5l> £ f £ ^f |
 f $ £ r)i | ^ 
A *Wr Which photo shows how the toys look to you?'. He/she had to choose 
the correct one out of four choices. The experimenter scored the child's response 
immediately. Verbal reinforcement was given occasionally to encourage the 
child's participation in the task. Feedback on the child's choice was not provided. 
Every subject was rewarded with a token after he/she had finished the whole 
experiment. 
At 180° position the experimenter sat opposite to the child, and said, 
% &} % £ Ak -SL H, %> I f'J « % & % JE , #«M 
^ i' * ^ Now I'm sitting here, which photo shows how the toys look to 
me?*} The child had to choose one from four photographs. The alternative 
choices were the same as those for the 0° position tasks. 
1
 This was used for the first 180° question only, the second question would 
be asked without emphasising the experimenter's position. 
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RESULTS 
The children scored one point for each correct answer. There was a maximum 
of four points for each task. 
A 4 (age) x 2 (sex) x 2 (feature) x 2 (observer positions) analysis of 
variance was performed on the data, with repeated measures on the last two 
factors. There was a significant main effect for each individual factor but not for 
sex, F(l,72) = 2.96, p > 0.05. Significant main effects were found for age F(3, 
76) = 11.72, p < 0.05; feature F(l, 76) = 249.55, p < 0.05; and position F(l, 76) 
= 23.69, p < 0.05. Significant interactions were found between age and feature 
F (3,72) = 4.27, p < 0.05; age and position, F (3,72) = 2.77, p < 0.05; feature and 
position F(l,72) = 4.48, p < 0.05; age and sex and position F(3,72) = 3.03, p < 
0.05. 
Table 2 Four-way ANOVA Table of Scores by Age, Sex, Feature >F> & Position >P\ 
Source of Variation SS DF MS F Sig.ofF 
L Tests of Between-Subjects Effects. 
AGE 
SEX 
AGE BY SEX 
ERROR 
2. Tests involving 'F' 
F 
AGE BY F 
SEX BY F 
AGE BY SEX BY F 
ERROR 
3. Tests involving 'P* 
P 
AGE BY P 
SEX BY P 
AGE BY SEX BY P 
39.87 
3.66 
.14 
89.12 
Within-Subject Effect. 
439.33 
24.16 
.48 
6.98 
135.69 
Within-Subject Effect. 
13.76 
432 
1.25 
4.72 
3 
1 
3 
72 
1 
3 
1 
3 
72 
1 
3 
1 
3 
13.29 
3.66 
.05 
1.24 
439.33 
8.05 
.48 
2.33 
1.88 
13.76 
1.44 
1.25 
1.57 
10.74 
2.96 
.04 
233.12 
4.27 
.25 
1.24 
26.52 
2.77 
2.41 
3.03 
.000* 
.090 
.990 
.000* 
.008* 
.615 
.303 
.000* 
.048* 
.125 
.035* 
ERROR 37.37 72 .52 
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Table 2 (continued) Four-way ANOVA Table of Scores by Age, Sex, Feature >F> & 
Position 'P\ 
Source of Variation SS DF 
4. Tests involving 'F BY P' Within-Subject Effect. 
F BY P 3.07 1 
AGE BY F BY P 1.91 3 
SEX BY F BY P .02 1 
AGE BY SEX BY F BY P 3.46 3 
ERROR 49.31 72 
MS 
3.07 
.64 
.02 
1.15 
.68 
F 
4.48 
.93 
.03 
1.68 
Sig. ofF 
.038* 
.430 
.875 
.178 
* Significant at p < .05. 
Figure 1 
Mean Scores Across Age at 0° Position (9) 
Soorot 4 
3.5 
3 
2.5 
2 1 
1.5-1 
1 
0.5 
0 
Unfeatured 
roatured 
V/- Ago 
Unfeatured display favoured the girls' response at self-view (figure 1). 
The scores increased with age. This may be due to higher cognitive load in 
processing the featured display. The effect of feature was not significant for 
three-year-old boys at self-view, F(l,7) = 0.47, p > 0.05. However, the 
unfeatured condition later became more favourable for the children's response 
(figure 2). The girls' data supported the reverse pattern of hypothesis 1 and 2, 
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Figure 2 
Scores 
Mean Scores Across Age at 0° Position (<*) 
Uitfeatured 
Featured 
Figure 3 
Mean Scores Across Age at 180° Position (?) 
Scores 4 
3.5 
3 
2.5-j 
1.5 \ 
1H 
0.5 A 
Unfeatured 
Featured 
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that is, a featured object (front/back) was more difficult than the unfeatured one 
for a child to solve spatial perspective tasks at 0° position. Children's 
performance improved with age, but this ability remained constant starting from 
the age of five. The age effect on the five- and six-year~old groups was 
statistically insignificant, F(l,38) = 0.17, p > 0.05. 
The unfeatured arrays were also easier for the girls at 180° position (figure 
3). Hypothesis 3 and 4 were verified (for girls): objects with inherent front-back 
features, compared with the unfeatured one, dominated over the child's ability to 
take in the other observer's point of view at a different position. Neither did the 
age nor the featureness affect the boys' response at opposite-view. 
Figure 4 
Mean Scores Across Age at 180° Position (<*) 
S c o r o s4-
3.6-
3-
2.5-
2-
1.5-
1-
0.5 
°"
 /
 / 3 4 5 8 A0« 
Performance for self-view was better than that at 180° position. Age 
effect on a child's response was not significant in the 180° position task, as 
evidenced by the significant interaction between age and position (table 2, figure 
12 
3,4). 
Unfeatured display was found to favour the girls' response in both 
observer positions. The following trend was found for girls: 
front/back (unfeatured, 0°) < front/back (featured, 0°) 
< front/back (unfeatured, 180°) < front/back (featured, 180°). 
As the effect of feature was not noticed for boys at opposite-view, their trend of 
development was: 
front/back (unfeatured, O0)1 < front/back (featured, 0°) 
< front/back (180°). 
Error Analysis 
A response was counted as egocentric when the child regarded his/her own view 
as the observer's in the 180° position tasks. The mean number of egocentric 
response and their proportion in total errors were calculated for each age (table 
3). Egocentric response occupied over half of the subjects' total errors. 
Table 3 Mean Egocentric Errors and their Proportion in Total Errors Across Age. 
Age 
Measure 
Featured, 180° 
Corresponding proportion 
of total errors (%) 
Unfeatured, 180° 
Corresponding proportion 
of total errors (%) 
A 4 (age) x 2 (sex) x 2 (feature) analysis of variance was performed on 
the data, with repeated measures on the last factor (table 4). Significant main 
effect was only found for feature, F(l, 72) = 13.76, p < 0.05. Age and sex 
3 
1.85 
50.83 
2.40 
69.17 
4 
2.15 
57.50 
2.60 
83.33 
5 
2.90 
76.25 
3.55 
99.17 
6 
2.15 
69.74 
2.70 
94.1 
1
 The pattern was not applicable to the three-year-old boys. 
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effects were not significant. 
Table 4 Three-way ANOVA Table of Errors by Age, Sex, Feature 'F\ 
S o u r c e SS DF MS F Sig. of F 
1. Tests of Between-Subjects Effects. 
AGE 25.13 
SEX .30 
AGE BY SEX 9.20 
ERROR 225.08 
2. Tests involving T* WitMn-Subject Effect, 
F 11.73 
AGE BY F 
SEX BY F 
AGE BY SEX BY F 
ERROR 
.21 
.08 
23.19 
61.40 
3 
1 
3 
72 
1 
3 
1 
3 
72 
8.38 
.30 
3.07 
3.13 
11.73 
.07 
.08 
.73 
.85 
2.68 
.10 
.98 
13.76 
.08 
.10 
.86 
.053 
.757 
.407 
.000* 
.970 
.754 
.468 
*Significantatj?<0.05-
Pearson product-moment correlation was done to compare the scores in 
task 1 (featured, 0°) with those egocentric errors in task 3 (featured, 180°), and 
similarly in task 2 (unfeatured, 0°) with task 4 (unfeatured, 180°). The two sets 
of data were moderately correlated in the youngest age group (table 5). 
Correlations in other age groups were not significant for p < .001. 
Table 5 Correlations of scores in task 1 and 2 with egocentric errors in task 3 and 4 
respectively. 
Task 1 scores - task 3 errors 
Task 2 scores - task 4 errors 
3 
.7946** 
.7920** 
Age 
4 
5733* 
.3855 
5 
.2151 
-.1061 
6 
.1951 
.0064 
1-tailed significance: * - .01 ** - .001 
DISCUSSION 
At self-view 
Children's response improved with age, and the unfeatured display was generally 
easier than the featured counterpart (except for the three-year-old boys). This 
finding contradicted to the trend observed in language acquisition, which the 
featured front/back were learned earlier than the unfeatured ones (e.g. Johnston, 
1984; Johnston & Slobin, 1979; Kuczaj & Maratsos, 1975). 
The difference between the pattern in language development and that 
revealed in the present study may be due to the different methods being 
employed. In the linguistic studies, a child is usually required to comprehend or 
express either the front or back side of the display, instead of processing the 
relative front/back spatial relationship. For instance, Johnston and Slobin (1979) 
asked children to say where the located object was relative to the referent display. 
A child had to tell whether a stone was in front of/behind a house. Here the 
subject only had to focus on particular side of the house, and the inherent feature 
would obviously provide him/her a distinctive cue to solve the problem. 
The present study required the child to select the appropriate photograph 
of the display. Visual processing ability and mental representation were involved. 
According to FlavelFs first rule of spatial perspective taking ability, a child can 
represent his/her visual experience symbolically at self-view (Flavell & Flavell et 
al 1981). 
Here, the child had to attend to the spatial relationship between two 
objects instead of a single feature of individual objects. The featured display, 
compared with the unfeatured one, would increase the complexity of the internal 
relationship of the array. The information processing approach suggests that the 
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subject have to encode, identify and mentally represent more information (Siegler, 
1986)* This would be the inherent feature and the spatial relationship between 
the referent and the located object To represent and coordinate the number of 
individual schema require higher mental capacity for successful perfonnance 
(Case, 1985; Chapman, 1981). 
In the unfeatured tasks the child only needed to process the relative spatial 
relationship between the objects, without taking the feature into consideration. 
This involved less mental capacity. Other studies reported the favourable effects 
of unfeatured display (Rosser et al 1985). 
Although the effect of featured display was not significant for the three-
year-old boys here, it became more difficult later. It reflects trade off in 
perspective development of the two conditions. 
It was also found that verbalization, compared with picture selection, led 
to more correct response of young children in spatial perspective tasks (Ives, 
1980; Ives & Rako, 1983). In the picture selection problem, Ives (1980) noticed 
that some children mentioned the location of the object before they chose the 
appropriate picture. (A similar pattern was also observed in the present study.) 
Ives suggested that words map the feature of the display e.g. front vs. back of an 
object, and so simplify the task. His findings implied that linguistic processes 
were accessible for problem solving at an earlier age than visual processes. 
Further research can be done to compare the performance in verbal description 
and visual perspective taking ability in front/back relationship. 
In this study the object farther from the subject was never occluded by the 
nearer one. Hence the masking effect of children's performance was controlled. 
Jacobsen and Waters (1985) found that subjects' perspective response improved 
with the addition of masking. For instance, a subject would have a stronger sense 
that a ball was behind a wall when the wall was blocking the view of the ball. 
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A combined effect of masking and featureness, say, a man behind a wall, may 
yield more favourable result (Cox, 1991). 
The featured displays used in this experiment were human or other 
animate objects e.g. a tortoise. Inanimate objects, e.g. a clock, were not used. 
Children's responses in different types of featured display need further 
investigation. 
At Observer-view 
The age effect did not make any difference on performance in the two 180° 
position tasks. These perspective problems were found more difficult than those 
at self-view. Only four out of twenty six-year-old children answered all the task 
4 (unfeatured, 180°) questions correctly. This shows the bottom effect of 
perspective taking ability. In other words, the majority of the subjects could not 
handle the tasks at 180° position. Successful subjects reported in other studies 
were older than six (Cox, 1978; Cox & Willetts, 1982; Rosser, 1983; Rosser et 
al 1985). 
The 180° position problems required the child firstly to understand that the 
same array would appear differently according to different observer positions, 
accepting Flavell5s second level of perspective taking ability (Flavell, 1985; 
Flavell, 1988). Secondly, within the information processing terms, the child had 
to mentally represent the display and perform some degree of mental rotation. 
This was because he/she had to stay at his/her own position, and select the 
photograph showing the observer's perspective at the opposite. No physical 
manipulation of the array was allowed. 
In solving the perspective problems, the child needed to encode the visual 
stimuli at self-view, retaining the representation in the working memory while 
transforming it to the required one. Since the target view was at 180° position, 
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transformation may be succeeded by reversing the representation. For example, 
when a brick was behind a disc according to the child, it was in front of the disc 
from the observer's position. 
The children's poor performance in these tasks implied two possibilities. 
They may not know that people have different position-determined perspectives 
for the same display. Even if they have such an awareness, they have not yet 
developed the symbolic representation or computation1 of front/back relationship 
of the same array according to another observer position. The awareness serves 
as a precondition for computing the corresponding perspective (Wimmer et al, 
1988). Even so, a child may know that a different view exists but cannot make 
inferences about its content 
The child's exact level of breakdown cannot be revealed solely from the 
experimental results. The problem can be solved by asking the child whether the 
observer's view of the array is different from his/hers. If the child can indicate 
that there was a difference, he/she has acquired the awareness. 
The results however should be interpreted with care- The present 
experiment shows that a child has not acquired the second level of the 
development of visual perspective of front/back relationship. They may have 
developed social-cognitive ability2 in other areas. For instance, Hughes (1978) 
reported that three-year-old children could select photos representing another 
observer's view of the same doll. Progress of development of the second level 
had been observed in between 4Vi- and 514-year-old (Flavell & Flavell et al, 
1981). Not only could the older children in Flavell's studies answer if the view 
Computation refers to the actual cognitive processes the subject uses to 
estimate how an object appears to another observer (Flavell et al, 1978). 
2Social-cognitive ability is the cognition eg. belief about other people and 
their doings. Flavell (1985) had a detailed account on this subject 
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of a wire was the same/different from the observer's, but also correctly explain 
why the answer was optional. 
A favourable effect of feature description has been discussed in the section 
of self-view tasks. This effect was also present in solving perspective problem 
at 180° position (Ives, 1980; Ives & Rako 1983). Different findings of the 
present study reflect that the child may possess the perspective ability, but the 
his/her performance was affected by the visual response mode. The child's 
failure to demonstrate the ability is probably due to the type of response, rather 
than the lack of concept. Ives commented that response in any single medium 
cannot be equated to the exact nature of the child's mental processes. Further 
investigation should be done to compare the performance at 180° position in two 
types of response mode. 
The pattern obtained from the girls' performance at 180° position tasks 
was comparable to that at self-view. Unfeatured display favoured their response. 
This again can be explained in terms of an information processing model. As 
mentioned before, the presence of feature increased the child's cognitive load to 
process the spatial relationship. The child had to encode the feature, the internal 
relationship between the two objects and the perspective with respect to the 
observer. The feature would further complicate computing the change in external 
relationship and as the child needed to retain the feature in the working memory. 
Higher mental capacity would be required. There was no need for the child to 
focus on the feature for the unfeatured display while performing such mental 
processes. 
Yet the boys behaved differently from the girls. The problem may be so 
difficult for the boys that the unfeatured condition cannot have any facilitative 
effect The boys' response may be also due to a limitation of the present design. 
The sex factor was not matched. Equal number of boys and girls should be used 
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for further investigation of the sex difference. 
Only the position effect at 180° was studied here. It has been 
demonstrated that other positions, 90°, 270° were easier than the 180° view in 
other spatial perspective experiments (Cox, 1977; Jacobsen & Waters, 1985). The 
first two positions carried the same difficulty. Cox suggested that the 
comparative favourable effect at 90° and 270° may be due to a lesser angle 
between the child's viewpoint and that of the observer. These two positions 
shared the same extent of spatial transformation of the array, but that at 180° 
would require greater load of mental rotation. Future studies can focus on the 
effect of different positions on coordination of front/back relationship. 
Egocentrism 
A response was regarded as egocentric if the child considered his/her own view 
as the observer's. This type of error constituted a consistent pattern among the 
total errors, as shown by their high proportion of occurrence (see table 3). 
Despite the simpler display, the child made egocentric errors in the 180° 
position tasks. Their response was comparable to that reported in Piaget's Three 
Mountains Task: the four to five and a half year-old children failed to distinguish 
different views of the object and represented the object with one stereotypical 
view (Cox, 1991). They did not represent the views of other observers actually 
seeing the display. The 5Vi to 7-year-old children began to be aware that people 
in different positions have different views. 
A child can behave egocentrically for several reasons. The child may not 
have learned to know about other observers' views. This is known as visual 
egocentrism, that is, the child conserves the internal spatial relationship but fails 
to understand other people's visual perspective. He/she may believe that only one 
form of representation exists and does not know that there can be more than one 
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possible representation. In Flavell's words, the child does not know the 
existence of other views; or even if he/she knows that information is present, 
he/she may not understand the corresponding nature (Flavell, 1988). 
The tasks may be beyond the subject's competence. The subject behaves 
egocentrically because the internal relationship of the array was more salient (or 
more easily available) to him/her. This was evidenced by the significant effect 
the unfeatured display had on the errors and its comparable influence on the 
correct response at self-view. He/she may have a sense of other choices, but 
he/she was not certain of what to do. 
The favourable effect of unfeatured display on the error pattern may also 
reflect a more consolidated self-perception of the display. However, egocentric 
error is only one type of alternative choices. This alone cannot complement the 
child's actual ability in the problems. 
Egocentric behaviour can also be affected by the response mode. Ives and 
Rakow (1983) argued that egocentric errors were probably due to the interaction 
between the array and the pictorial response mode, which the latter encouraged 
a child to attend to the whole image of the array instead of the discrete feature. 
They suggested that the use of language could help the child to solve the 
perspective problem by focusing on the relevant feature. This hence did not 
require the visual comparison between the array and the picture. 
Egocentric behaviour is not at all bad. It is rather a reflection of 
developmental milestone. The children can behave egocentrically in taking 
others' perspective provided that they have developed the mental representation 
at self-view. This is implied by the correlation in the three-year-old group: their 
scores at self-view correlated moderately with their egocentric errors made in 
corresponding displays at the other position. The higher scores in self-view, the 
more egocentric errors made at 180° position. 
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The reverse pattern, children behave egocentrically after they have 
developed the front/back concept at self-view, is however not found. This is 
because, starting from the age of four, the correlations were not significant. 
Clinical Application 
In language assessment, some children may have difficulty in either 
comprehension or expression of front/back or both. This may not represent a 
deficit in the corresponding conception because only the linguistic element is 
assessed. The symbolic representation of front/back relationship in young 
children can be checked by asking them to match the photograph showing the 
same view of the display. If a child succeeds in the task, therapy can aim at 
mapping language onto his/her existing concept. The effect of featureness on the 
child's performance can also be studied. Trade off in development may also be 
noticed as in the four-year-old boys in self-view tasks in the present study. 
The reverse assessment can also be done. If a child has problem in 
matching appropriate photograph with the display, he/she can be asked to verbally 
express the location of the object, or the child has to put the object according to 
the examiner's command. This is because a child's failure in visual perspective 
task does not mean that he/she is unable to express or comprehend the 
corresponding locative. 
In teaching children spatial concepts, the effect of feature is worth 
considering. Unfeatured display was found to favour visual perspective tasks, but 
the featured counterparts appeared earlier in the course of language acquisition. 
The actual effect of featureness depends on the manner of the tasks presented to 
the child. When a child fails to understand the spatial concept, attention 
should also be given to the influence of position. A young child usually 
interprets the spatial relationship according to his/her own view e.g. a brick is in 
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front of a table. He/she may not be able to understand the change of perspective 
according to the therapist in another position, say, the brick becomes behind the 
table. Two questions have to be asked to find out the child's level of break 
down. Is the child unaware of the existence of a different view at different 
observer position? Or, does he/she understand the nature of the perspective? If 
the child is unable to indicate a difference in perspective, he/she cannot develop 
the inference ability. If the child notices the difference, he/she may still have 
difficulty in working out the representation of the view. Spatial relationship 
should be taught acknowledging its relevance of the child's position. 
CONCLUSION 
In the visual perspective mode, girls' conception of front/back relationship was 
favoured by unfeatured display. The effect of object feature was significant at 
self-view and but not the opposite position for the boys. Performance at self-view 
was far better than that at 180° position. The effect of feature and position had 
been explained in terms of Flavell's rules of perspective taking ability and the 
information processing model. Yet the present findings contradict to the pattern 
observed in language development. It was hypothesized that the difference may 
be due to the different response mode required, that is, verbalization vs. 
photograph selection. Future work has to be done to compare the effect of these 
two types of response. Clinical implication has also been drawn, with regards to 
the feature and position effect. 
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Appendix I 
TEST QUESTIONS 
At 0° position, featured display 
1. The red disc is behind the doll1. 
2. The red disc is in front of the doll2, 
3. The blue disc is behind the tortoise3. 
4. The blue disc is in front of the tortoise. 
At 0° position, unfeatured display 
5. The red disc is behind / in front of the bowl4. 
6. The red disc is in front of / behind the bowl 
7. The blue disc is behind / in front of the brick. 
8. The blue disc is in front of / behind the brick. 
At 180° position, featured display 
9. The red disc is in front of the doll. 
10. The red disc is behind the doll. 
11. The blue disc is in front of the tortoise. 
12. The blue disc is behind the tortoise. 
At 180° position, unfeatured display 
13. The red disc is behind / in front of the bowl5. 
14. The red disc is in front of / behind the bowl. 
15. The blue disc is behind / in front of the brick. 
16. The blue disc is in front of / behind the brick. 
xThe doll is facing the child, with the red circle being put at its back. 
^he dolFs back is facing the child, with the circle being in front of it 
3The tortoise is facing the child, with the blue circle being put at its back. 
4The bowl is put near to the child. 
5The bowl is put near to the child 
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